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Description 

The present invention generally relates to a process for producing a metal L-ascorbate, more particularly, to a 
process for producing a lower C,-C 4 alkyl 2-keto-L-gulonate used in the production of a metal L-ascorbate. 

5 

BACKGROUND OF THE INVENTION 

Usually, a metal L-ascorbate such as sodium L-ascorbate is produced industrially as an intermediate product in 
the improved process for producing L-ascorbic acid, namely so-called Reichstein process [T. Reichstein and A. Gruss- 
io ner, Helv. Chim. Acta, 17, 311 (1934)]. According to this process, the yield of the metal L-ascorbate is limited due to 
equilibrium of the ester if icat ion and heating is carried out for a relatively long period of time to increase the degree of 
esterification and thus attain the satisfactory degree of esterification. However, such a heating adversely influences 
on purity. 

In order to increase purity, for example, a process wherein sodium bicarbonate is added to a reaction mixture after 
is esterification to precipitate impurities, followed by filtration (JP-A 3-38579) has been known. 

However, such a known process is accompanied by difficulties in the operation from the viewpoint of industrial 
production. Further, it is necessary to treat the filtrate separated again to recover the esterified product therein and it 
is not always an advantageous process from the economical viewpoint. 

EP-A-0403351 details a process for the preparation of ascorbic acid in which 2-keto-L-gulonate (or a sodium salt 
20 thereof) is firstly esterified and the ester then lactonised to form sodium ascorbate. Finally, the ascorbic acid is recovered 
through a series of precipitation and displacement reactions. 

DE-A-39696 teaches a process for the preparation of 2-keto-L-gulonic acid methyl ester. Accordingly, the primary 
reactants, diacetoneketogulonic acid and methanol, are refluxed and aqueous methanol allowed to distil off. More 
methanol (inter alia) is then added and the reflux repeated. 

25 

OBJECTS OF THE INVENTION 

The main object of the present invention is to provide a process for producing a lower C A -C A alkyl 2-keto-L-gulonate 
used in the production of a metal L-ascorbate. This object as well as other objects and advantages of the present 
30 invention will become apparent to those skilled in the art from the following description. 

SUMMARY OF THE INVENTION 

Under these circumstances, the present inventors have intensively studied to develop an improved process for 
3S producing a lower CVC 4 alkyl 2-keto-L-gulonate which is superior in yield, costs. As a result, it has been found that, 
when 2-keto-L-gulonic acid is esterified with a lower C-,-C 4 alcohol, removal of water formed during this esterification 
from a reaction system is a useful means for shifting equilibrium of the esterification in the direction of formation of the 
ester product and thereby the desired product can be obtained in purity of 97% or higher and yield of 94% or higher. 
Thus, the present invention has been completed. 
40 That is, according to the present invention, there is provided a process for producing a lower C-,-C 4 alkyl 2-keto- 

L-gulonate which comprises reacting 2-keto-L-gulonic acid with a lower C-,-C 4 alcohol in the presence of an acid, and 
simultaneously distilling off the resulting water together with the lower C r C 4 alcohol while continuously introducing a 
lower C|-C 4 alcohol vapor. 

4S DETAILED DESCRIPTION OF THE INVENTION 

In the present invention, since 2-keto-L-gulonic acid monohydrate (2KGA*H a O) is used as the starting material, a 
lower 0 V C A alkyl ester of 2-keto-L-gulonic acid and 2 molecules of water are produced. To remove the water, a lower 
C n -C 4 alcohol vapor is continuously introduced into a reaction system. The following scheme shows the reaction. 
so p r esent Invention: 

2KGA- H 2 0 + ROH 
acid 

55 > Gulonic acid ester + 2H 2 0 

wherein R is lower C-,-C 4 alkyl. 

As the acid used as a catalyst in the present invention, there are mineral acids. Examples thereof include sulfuric 
acid, hydrochloric acid, phosphoric acid. In particular, sulfuric acid is preferred. The amount of the acid to be used is 
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0.0054 to 0.0162 mol, preferably 0.0054 to 0.011 mol per 1 mol of 2-keto-L-gulonic acid. 

Examples of the lower C,-C 4 alcohol to be used in the present invention, are methanol and ethanol. In particular, 
methanol is preferred. 

In the process of the present invention, firstly, the lower C-,-C 4 alcohol in an amount of 4 to 7 mol per 1 mol of 
s 2-keto-L-gulonic acid is placed in a reaction system and the esterification is started. Then, the resulting water is distilled 
off together with the lower C 1 -C 4 alcohol while the lower -C 4 alcohol vapor in the same amount as that of the distilled 
lower C-,-C 4 alcohol is continuously introduced into the reaction system. The amount of the lower C,-C 4 alcohol vapor 
to be introduced is 40 to 60 mol, preferably 50 to 60 mol per 1 mol of 2-keto-L-gulonic acid. 

Thus, according to the process of the present invention, 2-keto-L-gulonic acid is esterified by the catalytic activity 
io of the acid to give the lower C r C 4 alkyl ester of 2-keto-L-gulonic acid. The water formed is distilled off together with 
the lower C r C 4 alcohol. Normally, the mixture of the distilled water and the lower C^-C 4 alcohol is separated into water 
and the lower C^-C 4 alcohol and they are recovered in a pressurized fractionating column. In this case, it is preferred 
that vapor of the distilled lower C r C 4 alcohol from the top of the pressurized fractionating column is continuously and 
directly introduced into the reaction system to use the lower C r C 4 alcohol for removal of water formed because f or- 
is mation of the esterified product is promoted, the lower C r C 4 alcohol is utilized efficiently and heat is saved. 

The reaction temperature during esterification is normally 67 to 71 °C. Normally, the reaction is completed within 
5 to 6 hours. Normally, crystals of the ester deposit because of its solubility. 

The 2-keto-L-gulonic acid used as the starting material in the present invention can be prepared by a known 
method. For example, it can be prepared by oxidation of L-sorbose according to a known method. 
20 The lower C 1 -C 4 alkyl 2-keto-L-gulonate thus obtained can be used for the production of a metal L-ascorbate 

according to a known method. 

For example, after completion of esterification, total reflux is carried out. Then, 7 mol of a lower C r C 4 alcohol per 
1 mol of 2-keto-L-gulonic acid is added under reflux of lower C r C 4 alcohol, followed by addition of an alkali/alcohol 
solution (10%) to be used in the next lactonization to dissolve the ester. 
25 The alkali/alcohol solution is continuously added to the ester solution under reflux of the lower C,-C 4 alcohol, and 

lactonization is carried out to obtain a metal L-ascorbate. 

As the metal of the metal L-ascorbate, there are, for example, alkali metals (e.g., sodium, potassium.), alkaline 
earth metals (e.g., calcium, magnesium.). 

In the production of the metal L-ascorbate, as the alkali, there can be used a hydroxide or bicarbonate of the above ; 
30 metal. Preferably, it is sodium hydroxide, potassium hydroxide, more preferably sodium hydroxide. In this case, the 
alkali concentration is preferably 11 .0 to 11 .2% by weight. 

When the above alkali/alcohol solution is continuously added, the lower C r C 4 alkyl ester is lactonized to obtain 
the desired product. Normally, after about 1 hour from initiation of the reaction, crystals deposit. When the pH becomes 
9.0 ± 0.2, the addition of the alkali/alcohol solution is stopped. 
35 The lactonization is completed within about 2 hours. After completion of the reaction, the reaction mixture is cooled 

to room temperature with stirring to obtain the precipitate of the metal L-ascorbate. 

For separation of the precipitate, any solid/liquid separation method such as filtration, centrifugation can be adopt- 
ed. 

According to the process of the present invention, by introducing vapor of a lower C 1 -C 4 alcohol directly into the 
40 esterification reaction system, energy for the esterification can be saved, and a metal L-ascorbate can be prepared in 
purity of 97% or higher and yield of 94% or higher. This yield is higher by about 1 .5% than that obtained by conventional 
methods. 

The following examples further illustrate the present invention in detail but are not to be construed to limit the scope 
thereof. In the examples, all the percents are by weight unless otherwise stated. 

45 

Example 1 

2-Keto-L-gulonic acid (content: 89.75%, water: 8^69%) (160 g), methanol (210 ml) and cone, sulfuric acid (0.8 g) 
were introduced into a 1 liter flask. The mixture was warmed with stirring. When the inner temperature reached 66°C, 

50 distillation of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of 
distilled methanol into the flask was started with a constant delivery pump. The methanol was distilled off in an amount 
of 300 ml per hour (the amount of methanol to be introduced was also 300 ml per hour). After 3 hours, crystals of 
methyl 2-keto-L-gulonate began to deposit. 

After 6 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1800 

55 ml. Water content in the distilled methanol was 1 .88%. The value showed that 97.5% of the total amount of water 
produced in the reaction system and water already present was distilled off (hereinafter referred to as dehydration 
rate). Then, total reflux was carried out, and methanol (210 ml) was introduced. And, a solution (14 ml) of granular 
sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve the crystals of methyl 2-keto- 
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L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes the reaction 
mature became cloudy, and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the sodium 
hydroxide/methanol solution consumed was 310 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40"C for 1 hour and at 

£n?^ m r ra,Ure t0f 1 2 h ° UrS The C,ySlalS thuS ob,ained were determined by high performance liquid chromatography 
(HPLC). As a result, it was found that sodium L-ascorbate (142.5 g, purity: 97.9%) was present (yield- 95 1%) while 
sodium 2-keto-L-gulonate (1.72%) remained. 

HPLC was carried out under the following conditions. The same conditions were used in the other examples here- 
inafter. 



Column: 
Mobile phase: 
Detection: 



Biorad, HPX-87H 
0.1M Ammonium sulfate 
Differential refractometer 



Example 2 

2-Keto-L-gulonic acid (content: 89.75%, water: 8.69%) (160 g), methanol (210 ml) and cone, sulfuric acid (0 8 g) 
were introduced into a 1 liter flask. The mixture was warmed with stirring. When the inner temperature reached 66°C 
distillation of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of 
distilled methanol into the flask was started with a constant delivery pump. The methanol was distilled off in an amount 
of 300 ml per hour (the amount of methanol to be introduced is also 300 ml per hour). After 3 hours, crystals of methyl 
2-keto-L-gulonate began to deposit. ' 

After 5 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1500 
ml. Water content in the distilled methanol was 2.01%. The dehydration rate was 86.7% 

Then, total reflux was carried out and methanol (210 ml) was introduced. Then, a solution (14 ml) of granular 
sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve the crystals of methyl 2-keto- 
L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes the reaction 
mixture became cloudy and deposition of crystals of sodium L-ascorbate was observed. When ihe pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the sodium 
hydroxide/methanol solution consumed was 306 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found thai 
sodium L-ascorbate (142.2 g, purity: 95.7%) was present (yield: 92.9%), while sodium 2-keto-L-gulonate (2 75%) re- 
mained. " 

Example 3 

2-Keto-L-gulonic acid (content: 89.75%, water: 8.69%) (160 g), methanol (120 ml) and cone, sulfuric acid (0 8 q) 
were introduced into a 1 liter flask. The mixture was warmed with stirring. When the inner temperature reached 66°C 
d.sti lat.on of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of 
d.stiHed methanol into the flask was started with a constant delivery pump. The methanol was distilled off in an amount 
of 300 ml per hour (the amount of methanol to be introduced is also 300 ml per hour). After 3 hours, crystals of methyl 
2-keto-L-gulonate began to deposit. 

After 6 hours, the esterification was completed. The amount of ihe methanol introduced (distilled off) was 1800 
ml. Water content in the distilled methanol was 1 .97%. The dehydration rate was 100% 

Then, total reflux was carried out, and methanol (210 ml) was introduced. Then, a solution (14 ml) of granular 
sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve ihe crystals of methyl 2-keto- 
L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes the reaction 
mixture became cloudy, and deposition of crystals of sodium L-ascorbate as observed. When the pH of' the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the consumed 
sodium hydroxide/methanol solution was 311 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals Ihus obtained were determined by HPLC. As a result, it was found that 
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sodium L-ascorbate (140.9 g, purity: 97.6%) was remained. 



Example 4 



5 2-Keto-L-gulonic acid (content: 90.7%, water: 8.57%) (160 g), methanol (210 ml) and cone, sulfuric acid (0.6 g) 

were introduced into a 1 liter tlask. The mixture was warmed with stirring. When the inner temperature reached 66°C, 
distillation of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of 
distilled methanol to the flask was started with a constant delivery pump. The methanol was distilled off in an amount 
of 300 ml per hour (the amount of methanol to be introduced is also 300 ml per hour). After 3 hours, crystals of methyl 

10 2-keto-L-gulonate began to deposit. 

After 6 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1800 
ml. Water content in the distilled methanol was 1 .92%. The dehydration rate was 94.2%. 

Then, total reflux was carried out and methanol (210 ml) was introduced. Then, a solution (14 ml) of granular 
sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve the crystals of methyl 2-keto- 

75 L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes, the reaction 
mixture became cloudy, and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the sodium 
hydroxide/methanol solution consumed was 306 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 

20 filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found that 
sodium L-ascorbate (144.03 g, purity: 97.4%) was present (yield: 94.7%), while sodium 2-keto-L-gulonate (2.49%) 
remained. 



26 Example 5 

2-Keto-L-gulonic acid (content: 90.7%, water: 8.57%) (160 g), methanol (120 ml) and cone, sulfuric acid (0.4 g) 
were introduced to a 1 liter flask. The mixture was warmed with stirring. When the inner temperature reached 66°C, 
distillation of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of 

30 distilled methanol into the flask was started with a constant delivery pump. The methanol was distilled off in an amount 
of 300 ml per hour (the amount of methanol to be introduced is also 300 ml per hour). After 3 hours, crystals of methyl 
2-keto-L-gulonate began to deposit. 

After 6 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1800 
ml. Water content in the distilled methanol was 1 .85%. The dehydration rate was 93.5%. 

35 Then, total reflux was carried out, and methanol (210 ml) was introduced. Then, a solution (14 ml) of granular 

sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve the crystals of methyl 2-keto- 
L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes, the reaction 
mixture became cloudy, and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the consumed 

40 sodium hydroxide/methanol solution was 311 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found that 
sodium L-ascorbate (143.35 g, purity: 96.1%) was present (yield: 93.5%), while sodium 2-keto-L-gulonate (2.0%) re- 

4S mained. 



Example 6 

2-Keto-L-gulonic acid (content: 100%, water: 0%) (160 g), methanol (210 ml) and cone, sulfuric acid (0.8 g) were 
50 introduced to a 1 liter flask. The mixture was warmed with stirring. When the inner temperature reached 66°C, distillation 
of methanol was started. At the same time, introduction of liquid methanol in the same amount as that of distilled 
methanol to the flask was started with a constant delivery pump. The methanol was distilled off in an amount of 300 
ml per hour (the amount of methanol to be introduced is also 300 ml per hour). After 3 hours, crystals of methyl 2-keto- 
L-gulonate began to deposit. 

55 After 4 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1200 

ml. Water content in the distilled methanol was 1 .53%. The dehydration rate was 100%. 

Then, total reflux was carried out, and methanol (210 ml) was introduced. Then, a solution (14 ml) of granular 
sodium hydroxide (50.16 g) dissolved in methanol (500 ml) was introduced to dissolve the crystals of methyl 2-keto- 
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L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes, the reaction 
mixture became cloudy, and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the factonization was completed. The reaction time was 2 hours. The amount of the consumed 
sodium hydroxide/methanol solution was 306 ml. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered in vacuo by using a glass filter. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found that 
sodium L-ascorbate (158.95 g, purity: 97.2%) was present (yield: 94.6%), while sodium 2-keto-L-gulonate (2.2%) re- 
mained. 

Example 7 

2-Keto-L-gulonic acid (content: 90.0%, water: 8.3%) (16 kg), methanol (21 liters) and cone, sulfuric acid (80 g) 
were introduced to a 100 liter reactor having a jacket. The mixture was warmed by the jacket with stirring. When the 
inner temperature reached 66°C, distillation of methanol was started. At the same time, liquid methanol in the same 
amount as that of distilled methanol was introduced into a heater with a constant delivery pump. The liquid methanol 
became vapor in the heater and then it was introduced into the reactor. The methanol was distilled off in an amount of 
30 liters per hour (the amount of methanol to be introduced is also 30 liters per hour). After 3 hours, crystals of methyl 
2-keto-L-gulonate began to deposit. 

After 6 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 1 80 liters. 

Then, total reflux was carried out, and methanol (21 liters) was introduced. And, a solution (1.4 liters) of granular 
sodium hydroxide (5.016 kg) dissolved in methanol (50 liters) was introduced to dissolve the crystals of methyl 2-keto- 
L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes, the reaction 
mixture became be cloudy and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. The amount of the consumed 
sodium hydroxide/methanol solution was 31.0 liters. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered with a centrifugal separator. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found that 
sodium L-ascorbate (14.32 kg, purity: 95.7%) was present (yield: 93.3%), while sodium 2-keto-L-gulonate (1.6%) re- 
mained. 

Example 8 

2-Keto-L-gulonic acid (content: 89.24%, water: 8.7%) (200 kg), methanol (300 liters) and cone, sulfuric acid (0.75 
kg) were introduced into a 2000 liter reactor having a jacket. The mixture was warmed by the jacket with stirring. When 
the inner temperature reached 66°C, distillation of methanol was started. At the same time, liquid methanol in the same 
amount as that of distilled methanol was introduced into a heater with a constant delivery pump. The liquid methanol 
became vapor in the heater and then it was introduced into the reactor. The methanol was distilled off in an amount of 
352 liters per hour (the amount of methanol to be introduced is also 352 liters per hour). After 3 hours, crystals of methyl 
2-keto-L-gulonate began to deposit. 

After 9 hours, the esterification was completed. The amount of the methanol introduced (distilled off) was 31 70 liters. 

Then, total reflux was carried out, and methanol (300 liters) was introduced. Then, a solution (35 liters) of granular 
sodium hydroxide (38.9 kg) dissolved in methanol (320 liters) was introduced to dissolve the crystals of methyl 2-keto- 
L-gulonate. Introduction of the sodium hydroxide/methanol solution was continued. After about 30 minutes, the reaction 
mixture became cloudy, and deposition of crystals of sodium L-ascorbate was observed. When the pH of the reaction 
mixture reached 9.2, the lactonization was completed. The reaction time was 2 hours. 

The reaction mixture was cooled with stirring. When the temperature reached room temperature, the mixture was 
filtered with a centrifugal separator. The wet crystals were dried under reduced pressure at 40°C for 1 hour and at 
room temperature for 12 hours. The crystals thus obtained were determined by HPLC. As a result, it was found that 
sodium L-ascorbate (179.88 kg, purity: 95.8%) was present (yield: 94.6%), while sodium 2-keto-L-gulonate (2 5%) 
remained. 



Claims 

1. A process for producing a lower C r C 4 alkyl 2-keto-L-gulonate which comprises reacting 2-keto-L-gulonicacid with 
a lower C r C 4 alcohol in the presence of an acid, and simultaneously distilling off the resulting water together with 
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the lower C,-C 4 alcohol while continuously introducing a lower C-,-C 4 alcohol vapor. 

2. A process according to claim 1 , wherein 2-keto-L-gulonic acid is its monohydrate. 

5 3. A process according to claim 1 , wherein the lower C r C 4 alcohol is methanol. 

4. A process according to claim 1 , wherein the distilled lower CyC 4 alcohol is separated and introduced into a reaction 
system. 

10 5. A process according to claim 1 , wherein the acid is a mineral acid. 5 

6. A process according to claim 5, wherein the mineral acid is sulfuric acid. 

7. A process according to claim 1, wherein the amount of the acid is 0.0054 to 0.0162 mol per 1 mol of 2-keto-L- 
is gulonic acid. 

8. A process according to claim 1 , wherein the amount of the lower C-, -C 4 alcohol to be introduced is 40 to 60 mol 
per 1 mol of 2-keto-L-gulonic acid. 

20 9. a process according to claim 1, wherein the lower CyC 4 alkyl 2-keto-L-gulonate produced is methyl 2-keto-L- 
gulonate. 
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Patentanspruche 

1. Verfahren zur Herstellung eines Nieder-C 1 -C 4 -Alkyl-2-keto-L-gulonats, umfassend das Umsetzen von 2-Keto-L- 
Gulonsaure mit einem Nieder-C.,-C 4 -Alkohol in Gegenwart einer Saure und das gleichzeitige Abdestillieren des 
resultierenden Wassers zusammen mit dem Nieder-C r C 4 -Alkohol, wahrend ein Nieder-C r C 4 -Alkohol-Dampf 
kontinuierlich zugefuhrt wird. 

2. Verfahren gemaG Anspruch 1 , wobei 2-Keto-L-Gulonsaure als Monohydrat vorliegt. 

3. Verfahren gemaG Anspruch 1 , wobei der Nieder-C,-C 4 -Alkohol Methanol ist. 

35 4. Verfahren gemaG Anspruch 1, wobei der abdestillierte Nieder-C-j-C^-Alkohol abgetrennt und in ein Reaktionssy- 
stem eingefuhrt wird. 

5. Verfahren gemaG Anspruch 1, wobei die Saure eine Mineralsaure ist. 

40 6. Verfahren gemaG Anspruch 5, wobei die Mineralsaure Schwefelsaure ist. 

7. Verfahren gemaG Anspruch 1, wobei die Menge der Saure 0,0054 bis 0,0162 mol pro Mol 2-Keto-L-Gu Ion saure 
betragt. 

45 8. Verfahren gemaG Anspruch 1 , wobei die Menge des zuzufuhrenden Nieder-C-j-C^-Alkohols 40 bis 60 mol pro Mol 
2-Keto-L-Gulonsaure betragt. 

9. Verfahren gemaG Anspruch 1, wobei es sich bei dem hergestellten Nieder-C 1 -C 4 -Alkyl-2-keto-L-gulonat um Me- 
thyl-2-keto-L-gulonat handelt. 

50 

Revendications 

1. Procede de preparation d'un 2-ceto-L-gulonate d'alkyle inferieur en C-,_ 4J qui comporte le fait de faire reagir de 
55 I'acide 2-ceto-L-gulonique avec un alcool inferieur en C,. 4j en presence d'un acide, et le fait d'eliminer en meme 

temps, par distillation, I'eau formee et de Talcool inferieur en C-,_ 4 , tout en introduisant continuellement de I'alcool 
inferieur en C v4 sous forme de vapeur. 
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Proceete conforme a la revendication 1 , dans lequel I'acide 2-c6to-L-gulonique se pr6sente sous forme de mono- 
hydrate. 

Proc^de" conforme a la revendication 1 , dans lequel Palcool inferieur en C-j_4 est du methanol 

Precede conforme a la revendication 1, dans lequel on separe I'alcool inferieur en C^. 4 distille et on le renvoie 
dans le systeme reactionnel. 

Precede conforme a la revendication 1, dans lequel I'acide est un acide mineral. 

Precede" conforme a la revendication 5, dans lequel I'acide mineral est de I'acide sulfurique. 

Precede conforme a la revendication 1, dans lequel la quantite d'acide vaut de 0,0054 a 0,0162 mole par mole 
d'acide 2-c6to-L-gulonique. 

Precede conforme a la revendication 1, dans lequel la quantite d'alcool inferieur en introduite vaut de 40 a 
60 moles par mole d'acide 2-ceto-L-gulonique. 

Precede conforme a la revendication 1, dans lequel le 2-ceto-L-gulonate d'alkyle inferieur en C-,. 4 prepare est du 
2-ceto-L-gulonate de methyle. 



8 



